We investigated the profitability of dairy farms in relation to the type of feeding system (seasonal pasture vs. permanent housing). An economic analysis was carried out of data on the structure and financial health of 50 farms in 2007 using questionnaires filled in by the farmers. The Principal Component Analysis (PCA) was applied to reveal causal relationships between a number of characteristics of the farms. The two axis of PCA explained 40.48% and 16.13% of the variability among the selected farm characteristics. Profitability related more to the number of subsidies, the area of arable land, the number of livestock and to the milk and plant production than to the area of meadows and pastures. Although a better cow performance was achieved on farms with confined herds, the profit per agricultural area and profit rate did not differ significantly between the two feeding strategies (P>0.05). The profit was 3,259 and 3,655 CZK/ha on average and the profit rate 7.9% and 5.6% on average on farms with pastured herds and on farms with confined herds, respectively. A lowering of input costs and a more effective utilisation of grasslands may further enhance profitability.
INTRODUCTION
Dairy husbandry is a traditional focus of lowinput farming in mountain regions of the Czech Republic. The depression of in cow numbers in the Czech Republic in the last two decades has been accompanied by an enhancement in cow milk yields and by a deterioration of their reproductive performance ). In recent years, about 60% of dairy cows have been reared in mountain areas, where the depression in cow numbers has been more pronounced than in the lowlands. Mountain farms often rely on a lowinput management strategy based on an effective utilization of permanent grasslands (Kohoutek et al. 2009 ). Czech Fleckvieh and Holstein breeds are generally used for milk production. Milk production is higher during the grazing season than in the rest of the year when cows are kept indoors and fed silage (Frelich et al. 2009b ). The milk produced by grazing cows contains a more health-beneficial composition of fatty acids in milk fat (Frelich et al. 2009a ). On-farm management substantially determines the profitability of dairy farming (Kvapilík 2010) . The good health status of the cows and their reproductive performance are among the most important factors which determine the viability of dairy farming (Frelich et al. 2008 (Frelich et al. , 2010a , but other factors are the environmental conditions -altitude and air temperature, the technology of housing, feeding and milking, as well as hygienic stall conditions and the choice of a convenient breed well adapted to local conditions (Brouček et al. 2006 , Cempírková 2007 , Řehout et al. 2009 ).
The aim of this study was to compare the profitability of dairy farming in relation to the feeding system (seasonal pasture vs. permanent indoor housing based on silage feeding) and other farm characteristics.
MATERIAL AND METHODS
Fifty farms with milk production located in the Czech Republic were selected for the investigation. The production herd consisted of Czech Fleckvieh and Holstein breeds. Seasonal pasturing between May and October and indoor feeding based on grass silage for the rest of the year was practised on 15 farms. All-year-round indoor feeding based on grass and maize silage was practised on the other 35 farms. The farms were located at an altitude of from 286 to 860 m a.s.l. The production herd consisted of 90 to 1,945 cows and animal production formed 26-88% of the total farm production.
An economic analysis was carried out on data from questionnaires filled in by the farmers, and it comprised data on the structure and financial health of the farms in 2007. The profit in CZK/ ha of agricultural areas and the profit rate were calculated on the basis of these data. The differences in the selected characteristics between the farms with pastured or with confined herds was evaluated by the t-test in the STATISTICA 8.0 program. (StatSoft CR, s. r. o.). The Principal Component Analysis (PCA) was applied to reveal the causal relationships between the farm characteristics of profit per agricultural area (CZK/ha), profit rate (%), altitude (m a.s.l.), agricultural area (ha), area of arable land (ha), area of meadows (ha), area of pastures (ha), milk yield (l/year), number of livestock (pc), production of rapeseed (t), production of cereals (t), and subsidies/ha of agricultural area (CZK/ha).
The milk production per standard (305-days) lactation, the length of days-open period and the inter-calving period were compared between the seasonally pastured and permanently housed cows in 2000-07 using the Anova test (StatSoft CR, s. r. o., 2008) . The effects of the following factors were included in the analysis: feeding system (Pasture, Indoor), parity (three levels: first, second, third and later lactation), breed (Czech Fleckvieh: 51-100% C-breed, Holstein: 50-100% H-or R-breed), and year of calving . Only data on cows who achieved lactation for 240 and more days were used (in total 19,379 lactations) and from 12 farms where the data on performance were available; included were 5 farms with pastured herds and 7 farms with confined herds).
RESULTS
The mean characteristics of the farms are given in Table 1 . The farms with pastured herds were located at a higher altitude than the farms with permanently confined herds (on average 617 m a.s.l. vs. 499 m a.s.l., respectively; P<0.01). The size of the agricultural area and the arable land were larger on farms with confined herds: 1,960 ha vs. 1,014 ha of agricultural area on average (P<0.01) and 1,410 ha vs. 305 ha of arable land on average (P<0.001), respectively. This was related to the fact that these farms relied more on plant production than on animal production in comparison to the farms with pastured herds (30% vs. 18% of share of revenues from plant production on farms with confined vs. with pastured herds, respectively; P<0.05). The farms with confined herds produced more rapeseed (P<0.001) than the farms with pastured herds (585 t vs. 44 t on average, respectively). The milk production per year was higher on the farms with confined herds than on the farms with pastured herds (6,448 l vs. 5,863 l; P<0.05), as was also the number of livestock (1,201 pc vs. 647 pc on average on farms with confined vs. with pastured herds, respectively; P<0.01). However, the value of subsidies per hectare of agricultural area, the profit per hectare of agricultural area and the profit rate did not differ significantly between the two farm groups (P>0.05). The profit rate was 7.9% on average on farms with pastured herds and 5.6% on average on farms with confined herds. The profit per hectare was 3,259 CZK and 3,655 CZK on farms with pastured herds and on farms with confined herds, respectively. The two factors (axis) of PCA explained 40.48% and 16.13% of variability among the selected farm characteristics (Fig. 1) . The profit and profit rate were most related (in the sharpest angle in the figure) to the subsidies per hectare, the milk yield per year and the production of cereals. They were also more related to the agricultural area, the arable land, the number of livestock and the production of rapeseed than to the area of meadows and pastures, or to the altitude.
The milk production per lactation between 2000 and 2007 was influenced significantly by the feeding system (Table 2; P<0.001). In both the breeds (the Holstein and the Czech Fleckvieh) the milk production was higher from the permanently confined cows than from the seasonally pastured cows: the mean production per lactation was 6,663 and 6,970 kg in pastured and in confined Holstein cows, respectively, and 5,120 and 5,483 kg in pastured and in confined Czech Fleckvieh cows, respectively. The days open and inter-calving period were longer with the pastured than with the confined cows in both the breeds (P<0.001). There was a significant interaction between the feeding system and the breed by days open (P<0.001) indicating the more pronounced effect of the feeding system in the Holstein and in the Czech Fleckvieh breed. 
DISCUSSION
Seasonal grazing used to be emphasized as a particularly suitable low-cost feeding strategy for dairy cows breeding at higher altitudes. Grazing generally has a positive influence on dry matter intake and on milk production of cows (Romney and Gill 2000) . Enhanced milk and protein yields were found in cows offered two-hours access to pasture already in early spring (Sayers and Mayne 2001) .
The better production and reproduction of cows on farms with confined herds in this study suggests a more effective on-farm management than on the farms with pastured herds. However, similar profits and profit rates were achieved in both the feeding-system groups of farms. Profitability was more related to the value of subsidies, to the milk and plant production characteristics, and to the agricultural and arable land area than to the area of meadows and pastures. The main contribution to farm profitability thus comes from high-input related factors, so thatparticularly with the recent low milk selling price in mind -management strategies based on high milk production may become disadvantageous. The profit is substantially underlain by state subsidies based upon the rules of the Common Agricultural Policy applied in the Czech Republic since 2004 (Špička et al. 2009 ). The subsidies covered the greatest share (28%) of costs on farms specializing in milk production (Střeleček et al. 2009) , which is in agreement with the results of our study. In spite of the stagnation of the producer prices and relatively high feed costs, this support thus significantly improves the profitability of dairy farming (Foltýn et al. 2009 ). The lowering of input costs and more effective grassland utilisation may further improve the effectiveness of the farms examined.
